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TITLE OF THE INVENTION 

ENHANCEMENT OF GROWTH HORMONE LEVEL 



5 BACKGROUND OF THE INVENTION 

Growth hormone (growth hormone), or somatotropia, is secreted by the pituitary gland, 
and constitutes a family of honnones for which biological activity is fundamental for the linear growth of 
a young organism and also for the maintenance of the integrity at its adult state. Growth hormone is 
known to have the foUowing basic effects on the metabolic processes of the body: increased rate of 
10 protein synthesis in all cells of the body; decreased rate of carbohydrate utilization in ceUs of the body; 
and increased mobilization of free fatty acids and use of fatty acids for energy. 

A deficiency in growth hormone secretion can result m various medical disorders, such 
as dwarfism. The decrease of growfli horaione secretion with age, demonstrated in humans and animals, 
favors a metabolic shift towards catabolism which initiates or participates to the agemg of an organism. 
15 The loss m muscle mass, the accumulation of adipose tissues, the bone demmeralization. the loss of 

tissue regeneration capacity after an injury, which are observed m elderly, correlate with the decrease m 
the secretion of growtii hormone, growth horaione is thus a physiological anabolic agent necessary for 
the linear growth of children and which controls the protein metabolism in adults. 

The phannacological uses of growth hormone, growth hormone- releasing peptides 
20 (GHRP) and groAVth hormone secretagogues are varied. Treatment witii recombinant human growfli 

hormone has been shown to stimulate growth in children witii pituitary dwarfism, renal insufficiencies. 
Turner's syndrome and short stature. A decrease in growth hormone secretion causes changes in body 
composition during aging. Prelimmary studies of one-year treatment with recombinant human growfli 
hormone reported an increase m flie muscle mass and in the Uiickness of skin, a decrease in fat mass wifli 
25 a sUght mcrease in bone density in a population of aged patients. Wifli respect to osteoporosis, recent 
studies suggest fliat recombinant human growth hormone does not increase bone mineralization but it is 
suggested that it may prevent bone demineralization in post- menopausal women, hi preclinical and 
cluneal studies, growth hormone has been shown to stimulate protein anabolism and healing in flie 
treatment of bums, ADDS, and cancCT, and in wound and bone healing. 
30 Confounds that are inhibitors of the dipeptidyl peptidase IV ("DP-IV" or "DPP-IV") 

enqfme are also under mvestigation as drugs fliat may be useful in flie treatment of diabetes, and 
particularly type 2 diabetes. The usefuhiess of DP-IV inhibitors in flie treatment of type 2 diabetes is 
based on die fact that DP-IV in vivo readily inactivates glucagon like pq>tide-l (GLP-1) and gastric 
inhibitory peptide (GIP). GU>-1 and GIP are incretins and are produced when food is consumed. The 
35 incretins stimulate production of insulin, hihibition of DP-IV leads to decreased inactivation of the 
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incretins, and this in turn results in increased effectiveness of the incretins in stimulating production of 
insulin by the pancreas. DP-IV inhibition therefore results in an increased level of serum insulin. 
Advantageously, since the incretins are produced by the body only when food is consumed, DP-IV 
inhibition is not expected to increase the level of insulin at inappropriate times, such as between meals, 
5 which can lead to excessively low blood sugar (hypoglycemia). Inhibition of DP-IV is therefore 

expected to increase insulin without increasing the risk of hypoglycemia, which is a dangerous side effect 
associated with die use of insulin secretagogues. 

SUMMARY OF THE INVENTION 
10 The present invention is directed to methods for increasing levels of endogenous growth 

hormone in a mammal in need of elevated levels of growth hormone, by the administration of a 
combination of a dipeptidyl peptidase IV inhibitor and a growth hormone secretagogue. The 
combination of these two conq>onents results in a greater level of endogenous growth hormone than the 
administration of an equivalent dose of growth hormone secretagogue alone. 

15 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention is directed to methods for increasing levels of endogenous growth 

hormone in a mammal in need of elevated levels of growth hormone, by administering a combuiation of a 

dipeptidyl peptidase IV inhibitor and a growth hormone secretagogue. Administration of these two 
20 components results in a greater level of endogenous growth hormone than the administration of an 

equivalent dose of growth hormone secretagogue alone. 

One aspect of the present invention is directed to a method for increasing endogenous 

growth hormone production by the administration of a combination of a dipeptidyl peptidase IV 

inhibitor, or a phaimaceutically acceptable salt thereof, and a growth hormone secretagogue, or a 
25 pharmaceutically acceptable salt thereof, optionally in combination with a pharmaceutically acceptable 

carrier. 

Another aspect of the present invention is a method for elevating the plasnoua 
concentration of growth hormone in a TnaTnmal by the administration of a dipeptidyl pq>tidase IV 
inhibitor, or a pharmaceutically acceptable salt thereof ^ and a growth hormone secretagogue, or a 
30 pharmaceutically acceptable salt diereof , optionally in combination witib a pharmaceutically acceptable 
carder. 

Another aspect of the present invention is a method for the treatmCT.t, control, 
amelioration, or reduction of risk of a disease c»r disorder associated with growth hormone deficiency in a 
mammal by the administration of a a dipeptidyl peptidase IV inhibitor, or a pharmaceutically accqptable 
35 salt thereof, and a growth hormone secretagogue, or a pharmaceutically acceptable salt thereof. 
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optionaUy in combination with a phaimaceuticaUy acc^table carrier. Some of tbe disoiders that can be 
treated by this invention include growth retardation, metabolic disordMS associated with growth hwmone 
deficiency, and the treatment of bums, wounds, trauma, and recovery ftom surgery. 

Dipeptidyl peptidase IV (DP-IV) inhibitors are promising drugs undea- active 
investigation for the treatment of diabetes. In accordance with the present invention, the combination of 
a dipeptidyl peptidase IV inhibitor with a growth hormone secretagogue provides an unexpected 
enhancement of plasma levels of growtii hormone in subjects to which it is administered in 
pharmaceuticaUy acceptable form, compared to administiation of growth hormone secretagogues alone 
or increased msulin levels alone. The combination treatment of a drug that stimulates insulin production 
or insulin utilization, and a growth honnone secretagogue, has not been previously reported. 

It is known thai elevated levels or insulin or insulin utilization stimulate die endogenous 
production of growth hormone. It has not been reported, however, that administration of a drug that 
stimulates insulin production or insulin utilization, in combinationn with a growth hormone 
secretagogue, would have a benefical effect on growth hOTmone levels in a patient 

Use of the conibination of a growth hormone secretagogue and a dipq>tidyl peptidase IV 
inhibitor in accordance with the instant invention, provides substantial baiefits relative to flie 
administration of exogenous growth honnone or growth homione mimetics alone. In particular, the use 
of growth hormone secretagogues and combinations of tba instant invention provides a natural pulsatile 
level of growfli hormone in the body, which enhances the natural patterns of growth hormone levels. In a 
further embodiment, the growth hormone secretagogues and dipeptidyl peptidase IV inhibitors the instant 
invention may be oraUy active, thus providing much more convenient dosing and patient management 
than intravenous, intraperitonal, or subcutaneous injectable dosage forms. 

By the tenn "growth hormone secretagogue" is meant any exogenously adnunistered 
compound or agent that directiy or indirecfly stimulates or mcreases the endogenous release of growth 
hormone, growth honnone-releasmg hormone or somatostatin in an animal, in particular, a human. 

The growth hormone secretagogue may be peptidal or non-peptidal in nature, however, 
the use of a orally active growth hormone secretagogue is preferred. In addition, it is preferred that the 
growflj hormone secretagogue mduce or amplify a pulsatile release of endogenous growth hormone. 

A representative class of growfli hormone secretagogues is set forth in U.S. Patent No. 
5,206,235 as follows: 
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wherein the various substituents are as defined in U.S. Patent 5,206,235. 

The most prefened conq>ounds within this class are identified as having the following 

structures: 



5 




and phannaceutically acceptable salts thereof. 
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A representative class of growth hormone secretagogues is set forth in U.S. Patent No. 
5,283.241 and PCT Patent Publication No. 94/05634 as having the followmg structural formula: 



(X)n-(CH2)p 




TP d4 
N— C— A— N 



X o R o 

(CH2)q 




wherein tbe various substituents are as defined in U.S. Patent 5,283,241 and PCT Patent Publication No. 
94/05634. 

A representative class of growth hormone secretagogues is disclosed in U.S. Patent No. 
5,536,716 and PCT Patent Pub. No. WO 94/13696 as compounds of the following structural Formulas I 
andlL 



Rz Re R4 

Ri-C-N-C — A N 

O "5 




* ^ Re R4 

Ri-C-N-C — A N 

O R5 




Formula I 



Formula II 
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wherein the various substituents are as defined in U.S. Patent Nos. 5,536,716 and 5,767,124, and PCT 
Patent Pub. No. WO 94713696. A specific compound within this class of growth hormone secretagogues 
which may be employed in the present invention is ibutamoren, N-[l(R)-[(l,2-dihydro-l-methane- 
sulfonyl-spiro[3H-indole-3,4-piperdin]-r-yl)<:aibonyl]-2-(phenylrnethyloxy)ethy 
5 noethylpropanamide, having the following structure: 




O2S-CH3 

or a pharmaceutically acceptable salt thereof, in particular, the methanesulfonate salt. 

A representative class of growth hormone secretagogues is disclosed in U.S. Patent Nos. 
6,107,306, 6.248,717 and 6,596,867. A specific compound within this class of growth hormone 
10 secretagogues which may be enoqployed in the present invention is capronaoielin* 2-amino-N-{ l-(2,4- 
difluoro-benzyloxymethyl)-2K)xo-2-[3-oxo-3a-pyridin-2-yhne&^ 

hexahydro-pyrazolo[4,3-c]pyridin-Syl]-ethyl}-2-metfayl-propionan^ or a pharmaceutically acceptable 
salt thereof, in particular, the tartrate salt 

By the term dipeptidyl peptidase IV inhibitor (or **DP-IV inhibitor'') is meant any 
15 exogenously administered compound or agent that directly or indirectly inhibits or reduces the activity of 
the enzyme dipeptidyl peptidase type IV. 

A class of DP-IV inhibitors is is set forth in and PCT Patent Pub. No. WO 02/076450 
and has the following structm:e: 

O 




20 wherein the various substituents are disclosed in WO 02/076540. 
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Another class of DP-IV inhibitors is disclosed in PCT Patent Pub. No. WO 98/19998 and 
has the following structure: 

wherein the R group is disclosed in WO 98/19998. 

Another class of DP-IV inhibitors is disclosed m U.S. Patent No. 5,939.560 and has the 



following structure: 



wherein the various substituents are disclosed in US 5.939,560. 

Another class of DP-IV inhibitors is disclosed in U.S. Patent Application 2002/0161001 
and has the following structuie: 



1, 



wherein the various substituents are disclosed in US 2002/0161001. 

Another class of DP-IV inhibitors is disclosed in U.S. Patent No. 5,462.928 and has the 
following structure: 



wherein the various substituents are disclosed in US 5,462,928. 

Another class of DP-IV inhibitors is disclosed in WO 01/68603 and has the following 



structure: 
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10 



15 



FU O X 



wheiein the various substituents are disclosed in WO 01/68603. 

Another class of of DP-IV inhibitors is disclosed m WO 02/038541 and has the 
following structure: 




wherein the various substituents are disclosed m WO 02/038541. 

Another class of of DP-IV inhibitors is disclosed in WO 02/030891 and has the 
following structure: 

O CN 



wherein the various substituents are disclosed in WO 02/030891. 

Another class of of DP-IV inhibitors is disclosed in WO 02/030890 and has the 
following structure: 

O CN 



X 



wherein the various sobstitaeiits aie disclosed in WO 02/030890. 

Specific examples of DP-IV inhilntors which may be employed in the present invenition 
include EE-99901 1. P32/98, DPP728, LAI^237, and SDZ-274444. 
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O 

SDZ-274444 



(2S3S)-2-aniino-3-methyl-l-<33A4-tetrafluoro-pyiroUdm-l-yI>pentan-l-a^^ 

(2S3S)-2-animo-H3-fluQro-a2»tidm-l-yl>3-inethyl-pentan-l-one; 

(S>2-ainino-2-cyclohexyl-lK33.4,4-teliafluoro-pyiioKdiii-l-yl)-ethanane; 

(2S3R)-2-ainmo-3-rnetbyl-H33A4-tetrafluQro-pyiToHdin-l-yI)-pent^^ 

(S)-2-ainino-2K:ycIohexyl-l-(3-fluoio-a2etidin-l-yl)-ethanQne; 
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(S)-2-anuno-3-methy 1- 1 -<3,3,4,4- tetrafluoro-pyrrolidin- 1 -yl)-butaQ-l-one; 

(S)-2-armDo4-inethyl-l<33>4,4-teti^uoro-pyiroUdm^ 

(S)-2-arnmo-2H:yclohexyl-l<33-difluoro-azetidm-l-yl)-ethanone 

(2S ,3 S)-2-aiiimo- 1 -(3 3-difluoro-a2etidin- 1 -yl>3-mefliyl- pentan- 1 -one; 
5 (S)-2-aii3iDO-2-cyclohexyl-l-(4,4-difluoro- piperidin-l-yl)-ethanone; 

(2S,3S)-2-amino-l-(4,4-difluoro- piperidin-l-yI)-3-methyl-'pentan-l-one; 

(S)-2-amino-l-<3,3»4, 4-tetrafluoro-pyrrolidin-l-yl)-propan-l-one; 

(S)-2-aiiiino-l-(33-<iifluoro-azetidm-l-yl>3-inethyl-but^ 

(S)-2-aniinc>lK3-fluoro-azetidin-l-yl)-3-methyl-butaii-l-one; 
10 (2S, 3R)-2-animo-l<3-fIucxro-azetidm-l-yl>3-methyl-pen^ 

(2S3R)-2-aii±30-lK33-difluoro-a2etidm-l-yl>3-methyl-pento 

(S>2-aiiimo-^K:ycIopentyl-l-(33-difluc)ro-azetidm-l-^^ 

(S)-2-ammo-2-cyclopeiityH-<3- fluoro-azetidm-l-yl)-ethancme; 

(S)-2-amino-2-cycl<^entyl-l-(3,3A4-tetrafIucxro-pyCT 
15 7-[(3R)-3-aiiimo-4-<3,4-difluorophenyl)butanoyl]-2<tr^ 

alpyrazine; 

7-[(3R)-3-aiiimo-4K2,5-difluorophenyl)bulmoyl]-2<tr^ 
a]pyrazme; 

7-[(3R)-3-ammo-4-<2,4,5-lrifluorophenyI)butanoyl]-2-<trifluo 
20 ajpyrazine; 

7-[(3R)-3-ainino-4-<3,4-difluorophenyI)butanoyl]-5,6,7,8-tetr2^ 

7-t(3R>3-aiiuno-4<3,4-dmuoroBhenyl)butanoyl]-3-ethyl-5,6J3-t^ 

alpyrazine; 

7-[(3R>3-an3inc>-4K2^-di£luorophenyl)butanoyl]-3<t^ 
25 triazolo[4,3-«]pyrazine; 

7-[(3R>3-aimno-4K2,4,5-trifluorophenyl)butanoyl]-3Ktr^ 5,6,7,8-tetrahydro-l ^2,4- 

triazolo[4,3-a]pyra2ine, 

(2R)-4-oxo-4-[3Ktrifluoromethyl>5,6^ydro[lA4]t^^ 
tiifluorc^henyl)butan-2-axDme; 
30 l-[2-[(5-cyanopyridin-2'yl)aiimio]ethylai2imo]^ 

7-[(3R)-3-Ainmo-4-(3,4-difluoiophenyI)butanoyl]-3-iiiethyl-^^ 
tetrahydroimidazo[l,2-a]pyrazhie; 

7-[(3R)-3-Ammo-4-(3,4-dfflQuorophenyl)butanoyl]-3-met^^^ 5,6.7,8-tetrahydro-l,2,4- 
triazolo[43'a]pyrazme; 
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74(3R)-3-Aiiiino-4<2.4,5-trifluorophenyl)butaiioyl]-8-n^ 
1 ,2,4-triazolo[43-a]pyrazine; 

7-[(3R)-3-Amino-4-(2,4,5-trmuoiophenyl)butanoyl]-8-^ 
tetrahydroiimdazo[l ,2--a]pyra2dne; 

7-[(3R)-3-Aii±icMK3,4-ciifluQrophenyI)biitanoyl]-8<4.fluor^^ 
tetrahydroiiiudazo[l ,2-a]pyrazme; 

7-[(3R)-3-AinmcMK2,4,5-trmuorophenyl)butanoyl]-8<iiieA^ 
tetrahydroimida2o[ 1 ,2-a]pyrazdne; 

7-[(3R)-3-Amino-4-<2,4,5-tiifluorophenyl)butanoyl]-6-ine&^^ 
1 ,2,4-triazoIo[4,3-a]pyra2me; 

7-[(3R)-3-Aimno-4K2A5-trifluorophenyl)butanoyI]-6,8HlimeA^ 
1 ,2,4-triazolo[4,3-a)pyiazine; 

7-[(3R>3-Amino-4<2.5-difluorophenyl)butanoyl]-6-meA^^ 
triazolo[43-a]pyiazme; 

(3R)-4-[(3R>3-Ammo-4-<2.4,5-tiifluorophenyl)^^ 

4-[(3R)-3-Ammo-4<2,5-diflu(TOphenyl)butanoyl]hexahyd^ 

(3R)-4-[(3R>3-Ammo-4-<2,4,5-trifIuorophenyl)^^ 

2-one; 

(3R)-4-[(3R)-3-animo-4-(2A54rifluoropheny|)butanoy^^^^ 
1 ,4-diazepm-2-one; 

(3R>4-[(3R)-3-Amino-4-<2,4^-trifluorophenyl)butanoyl]-l-tert^^ 
diazepin-2-one; 

4-[(3R)-3-Aimno-4-(2,4,5-tiifluorophenyl)butanoyl]hexahydrc^^ 
(3R)-4-[(3R)-3-Amino-4<2,4,5-trifluorophenyl)butajtioyl]h^ 
1 ,4-diazepin-2-one; 

(3R)-4-[(3R)-3-Aiidno-4-{2,4,5-timuoropheDyl)butanoyl]hexahyd^ 
1 ,4-diazepin-2-oiie; 

(3R)-4-[(3R>3-Ammo-4-(2,4,5-tii£luorophenyl)bu 
diazepm-2-one; 

(3S>l-[(2S3S>2-Ainmo-3-(4-fluoro-ia'-biphenyl-4-yl>lHD^ 
(3S).l.[(2S.3S).2-Aimiio.3-[3Htetrazol-5-yl).ia*-bi^^^ 
(3S>l-[(2S.3S)-2-A223mo-3-[3'-<5K>xo^,5-<imydro-l,^^^ 
oxobutanyl]-3-fluoropyn:olidme; 

(3S>14(2S3S>2-Aii±io-3-[4K6-oxo-l,6-dihydtopyridm^^ 
fluoropynolidine; 
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(3S>l-[(2S,3S)-2-A2nmo-3-[4-(l-methyl-^xcHl,6-dihyd^ 
fluoropyrrolidine; 

(3S>l-[(2S3S)-2-Ainmo-4-cyclopropyl-3-[4Kl-methyl-^ 
oxobutany 1] -3-fluoropyrrolidine; 
5 (3S)-l-[(2S3S)-2-Ammc>-3-[4K5-broniD-6HDXCHl,6-^ 
fluoropyrrolidine; 

(3S)-l-[(2S3S)-2-Amino-3434(tert-butylammo 
fluoropyrrolidine; 

(3S)-l-[(2S,3S)-2-Aimno-3-[34[(trifluorometbyl)sulfonyl]aii^ 
10 fluoropyrrolidine; 

(3S)-l-[(2S,3S)-2-Ainino-3-[4K[l»2.41triazolo[43-a]pyridin-^y 
fluoropyrrolidine; 

(3S)-14(2S3S)-2-Amino-3K:aiboxy-3-<4'-fluoro-l,l-biphenyl-4-^^ 
(3S)- 14(2S3S)-2-Ainino-3<dimethylaimnocaibonyl^^^ 
15 fluoropyrrolidine; 

l-[(2S3S>2-Amino-3Kdimethylaiiiinocaibonyl)-3<^^ 
oxopropanyl]-3,3-difluoropyrrolidine; 

14(2S3S>2-Ainino-34dimethylaxDinocarbonyl)-3<4-[l,2.4]tria2^ 
oxopropanyl]-33-difluoropyrrolidine; 
20 14(2S3S>2-Anmio-3Kmethylaminocarbonyl)-3<4-[lA^ 
oxopropanyl]-3,3-difluoropyrrolidine; 

Ethyl 7-[(3R)-3-anrino-442,5-difluorophenyl)butanoyl]-5,6,7,8-tetrahydroi3m 
carboxylic acid; 

7-[(3R)-3-Amino-4-(2,5Hlifluorophenyl)butanoyl]-5,6,7,8-tetrahydroimida 
25 acid; 

7-[(3R)-3-Ainino-4K2,5-diflucm>phenyl)butanoyl]-NJSr-d^ 
a]pyrazine-2-carboxainide; 

7-[(3R)-3-Aniino-4K2,5Klifluorophenyl)butanoyl]-5,6,7,84etnihyd^ 
carboxamide; 

30 74(3R)-3-Ainino-4-(2.4,5-trifluorophenyl)butanoyl]-2Ktrifl 
tetrahydroixnidazo[l ,2-a]pyrazine; 
3-Aniino-7-[(3R>3-aniino-4K2,4,5-difluorophmyl)buto 
tetrahy droiinidazo[ 1 ,2-a]pyraz]ne; 

7-[(3R)-3-An3ino-4-(2,4»5-trifluorophenyl)butanoyl]-2<:yclopropyI-3<^^ 
35 5,6,7,8-tetrahydroiniidazo[l,2-a]pyrazine; 
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Ethyl 7-[(3R)-3«ainmo-4K2.4.5-tiifluorophenyl)butanoyl]-5,6J»84et^ 
a]pyrazine-3-carboxylate; 

N-{tert-Butyl)-7-[(3R>3-aimno-4K2A5-trmuorop^ 
a]pyrazme-3-carboxamide; 

5 Ethyl 74(3R>3-aniino^(2,4,54rifluorophenyl)butanoyU 
a]pyrazLQe-2-carboxylate; 

7-[(3R)-3-Arnmo-4-(2,4^-trifluorophenyl)butanoyl]-3-[(R or S)-l-hydroxyethyl]-5,6,7,8- 
tetrahydroinddazoC 1 ,2-a]pyrazine-2-carboxy lie acid; 

7-[(3R>3-Animo-4-(2,4,5-trifluorophenyl)butaiioyl]-3-[(S or R)-l-hydroxyethyl]-5.6,7,8- 
10 tetrahydroirnidazo[I,2-^]pyrazme-2-carboxylic acid; 
7-[(3R)-3-Aiiiino-4<2,4,5-4iffluonq>henyl)butanoyI]-^^ 
tetrahydroimidazo[l,2-a]pyra2me; 

7-[(3R)-3-Aiimo-4-<2,5Kiifluorophenyl)butanoyl]-2Ktiffl 
tetrahydrDimidazo[l,2-a]pyrazme; 

15 [7-[(3R)-3-Aimno-4K2A5-trifluarophenyl)butanoyl]-5,6J.^ 
yl](cycloprDpyl)methaiione; 

7-[(3R)-3-Aimno-4<2A5-trmuorophenyl)butanoyI]-3-me^ 
ajpyrazine; 

7-[(3R).3"Aimno^2A5-trmuorophenyl)butanoyl]-3-(m^ 
20 a]pyrazine; 

7-[(3R>3-Amino-4-(2,4,5-trifluorophenyI)butanoyl]-5-niethyl-^^ 
tetrahydro[l,2,4]tria2oIo[43-a]pyrazme; 

(5S,8S)- and (5R.8R)-7-[(3R)-3-Ainmo-4-<2,4,5-trmuorophenyl)butanoyl]-5.8-d 

(trmuoroiiiethyl)-5.6J,8-tetrahydro[l,2,4]triazolo[43-a]pyrazme; 
25 (5S,8R)- and (5R,8S)-7.[(3R)-3-An±io-4-(2,4,5-trmuorophenyl)butanoyl]-5,8-dm 

(trifluoromethyl)-5,6J,8-tetrahydro[l,2,4]tria2olo[4,3"a]pyrazm 

7-[(3R)-3-Ainino-4<2,4,5-trifluorophenyl)butanoyl]-8,8Hiii^ 

tetrahydro[l,2,4]tria2olo[4,3"a]pyra2ine; 

7-[(3R)-3-Aniino-4<2.4,5^tri£luorophenyl)butan 
30 tetrahydro[lA4]triazolo[43-a]pyraane; 

or a phaimaceutically acceptable salt thereof. 

Representative growth hormone secretagogues of use m the present invention e.g., 

include the compounds disclosed in the foUowmg publications (descriptions of the preparation of such 

compounds may be found therein): U.S. Patent Nos. 3,239,345; 4,036,979; 4,411,890; 5,206.235; 
35 5,283,241; 5,284,841; 5,310,737; 5.317.017; 5,374,721; 5,430.144; 5.434,261; 5,438.136; 5,494,919; 
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5.494.920; 5.492.916; 5,536.716; 5,767,124; 6,107,306; 6,248,717; 6.358.951; 6.429,313; 6.432.945; 
6,433.171; 6.482,825; 6,559.150; 6.596.867; 6.603.002; 6,608,028; 6,620,789; 6,632,794; 6,635.619; 
U.S. Patent Appl'n Nos. US20020042415; US20020045622; US20020049196; US20020 137765; 
US20020165343; EPO Patent Pub. Nos. 0,144.230; 0,513,974; PCT Patent Pub. Nos. WO 89/071 10; WO 
89/07111; WO 93/04081; WO 94/07486; WO 94/08583; WO 94/11012; WO 94/13696; WO 94/19367; 
WO 95/03289; WO 95/03290; WO 95/09633; WO 95/11029; WO 95/12598; WO 95/13069; WO 
95/14666; WO 95/16675; WO 95/16692; WO 95/17422; WO 95/17423; WO 95/34311; WO 96/02530; 
WO 96/05195; WO 96/15148; WO 96/22782; WO 96/2299t; WO 96/24580; WO 96/24587; WO 
96/35713; WO 96/38471; WO 97/00894; WO 97/06803; WO 97/07117; J. Endocrinol fevesL . 15(Suppl 
4), 45 (1992)); Science, 1640-1643 (June 11, 1993); Ann nh^rr, , 9g, 177-186 (1993); 

Bioorg. Med. Cbtm. Ltrs.. 4(22), 2709-2714 (1994); and Proc. Natl. Acad. Sci 1 ,KA 07, 7001-7005 CJuly 
1995). 

R^resentative dipq>tidyl peptidase IV inhibitors of use in flie present invention e.g., 
include the coic^unds disclosed in the following publicaticms (descriptions of ^ preparation of such 
confounds may be found therein): U.S. PaL No. 6,124305 and U.S. PaL No. 5,462,928; 5,939,560; 
6,011.155; 6,107.317; 6,110.949; 6.124.305; 6,172, 081; 6,380.398; 6,525.083; 6,569.879; 6,699,871; 
6,710,040; U.S. Patent Appl'n Nos. 2002/0161001; PCT Patent Pub. Nos. WO 95/15309;WO 97/40832; 
WO 97/40832; WO 98/18763;WO 98/19998; WO 99/38501; WO 99/46272; WO 99/38501; WO 
99/61431; WO 99/67278; WO 99/67279; WO 00/07617; WO 01/60807; WO 0^68603; WO 01/40180; 
WO 01/81337; WO 01/81304; WO 01/55105; WO 02/02560; WO 02/060388; WO 02/060434; WO 
02/064094; WO 02/076450; WO 02/08188; WO 02/14271;WO 02/26729; WO 02G0890;WO 02/30891; 
WO 02/38541;WO 02/76450; WO 02/83128; WO 03/000180; WO 03/00181; WO 03/00250; WO 
03/04496; WO 03/004498; WO 03/74500; WO 03/082817; WO 004/007468; WO 04/032836; WO 
04/037169; WO 04/043940; WO 04/050022; WO 04/058266; WO 04/064778; WO 04/069162; WO 
04/085661; Bioore. Med. Chem. T^.. 6f im 1163-1166 (1996); Bioorg. Med. Chem. LetL. 6 (22Y 2745- 
2748 (1996). and Exp^ Qpin. Ihvestig. Drags, 12(1) (2003). 

The term "phannaceutically acc^table salts" lefois to salts prepared fiom 
pharmaceutically acceptable non-toxic bases or acids including inoi^nic ot organic bases and inorganic 
or OTganic acids. Salts derived from inotganic bases include aluminum, ammonium, calcium, copper. 
fCTic. ferrous, lithium, magnesium, manganic salts, manganous, potassium, sodium, rinc. and the like. 
Particularly prefored are the ammonium, calcium, magnesium, potassium, and sodium salts. Salts in tbe 
solid form may exist m more than one crystal structure, and may also be in the form of hydrates. Salts 
derived from phannaceutically acceptable organic non-toxic bases include salts of primary, secondary, 
and tertiary amines, substituted amines including naturaUy occurring substituted amines, cyclic amines, 
and basic ion exchange resms, such as arginine, betaine, caffeine, choline. N J4'-<fiben^lefliylene- 
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diamine, diethylamine. 2-dietbylaimiioethanol, 2-dimetbylamiiioethanol. ethanolamine. ethylenediamine. 
N-ethyl-morpholine, N-etfaylpiperidine, glucamine. glucosamine, histidine, hydrabamine, 
isopropylamine. lysine, mediylglucamine, morpholine, piperazine. piperidiue, polyamine resins, procaine, 
purines, theobromine, triethylamine, trimethylamine, tripropylamine. tromethamine, and the like. 

When the compound of the present invention is basic, salts may be prepared ftom 
phaimaceutically acceptable non-toxic acids, mcluding inorganic and organic acids. Such acids include 
acetic, benzenesulfonic, benzoic, camphorsulfonic, citric, ethanesulfonic, fumaric, gluconic, glutamic, 
hydrobromic, hydrochloric, isethionic, lactic, maleic, malic, mandeUc. methanesulfonic, mucic, nitric,' 
pamoic. pantothenic, phosphoric, succmic. sulfuric, tartaric, p-toluenesulfonic acid, and the like. 
Particulariy preferred are citric, hydrobromic, hydrochloric, maleic, phosphoric, sulfuric, fumaric. and 
tartaric acids. 

The term "composition" as used herein is mteaided to encompass a product compiising 
specified mgredients in predetermined amounts or proportions, as weU as any product which results, 
directly or mdirecUy . ftom comWnalion of the specified ingredients in the specified amounts. TMs term 
in relation to pharmaceutical compositions is intended to enconq>ass a product comprising one or more 
active ingredients, and an optional carrier conq>rising inert ingredients, as weU as any product wbich 
results, durectly or indirectly, from comWnalion, conq)lexation or aggregation of any two or more of the 
ingredients, or from dissociation of one or more of the ingredients, or from other types of reactions or 
interactions of one or more of the ingredients. In general, pharmaceutical compositions are prepared by 
uniformly and intimately bringmg the active ingredient into association with a Kquid carrier or a finely 
divided soUd carrier or both, and then, if necessary, shaping the product into the desired fommlation. In 
the pharmaceutical composition the active object compound is included in an amount sufficient to 
produce the desired effect upon the process or condition of diseases. Accordingly, the pharmaceutical 
compositions of tiie present invention encompass any composition made by admixing a compound of the 
25 present invention and a phannaceutically acceptable carrier. 

Pharmaceutical conqK)sitions intended for oral use may be prepared according to any 
method known to the art for the manufacture of pharmaceutical con^ositions and such compositions may 
contain one or more agents selected from tiie group consisting of sweetening agents, flavoring agents, 
coloring agents and preserving agents in order to provide pharmaceuticaUy elegant and palatable 
prq»arations. Tablets contam the active mgredient m admixture with non-toxic pharmaceuticaUy 
acceptable excipients that are suitable for the manufacture of tablets. The tablets may be uncoated or 
they may be coated by known techniques to delay disintegration and absorption in tiie gastrointestinal 
tract and thweby provide a sustained action over a longer period. Compositions for oral use may also be 
presented as hard gelatin capsules wherein the active mgredients are mixed with an inert soKd diluent, for 
exanq)le. calcium carijonate. calcium phosphate or kaolm. or as soft gelatin capsules wherein the active 
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ingredient is mixed with water or an oil medium, for exanqjle peanut oil, liquid paraffin, or olive oil. 
Aqueous suspensions, oily suspensions, dispersible powders or granules, oil-in-water emulsions, and 
sterile injectable aqueous or oleagenous suspension may be prepared by standard methods koown in the 
art By "pharmaceutically acceptable" it is meant the carrier, diluent or excipient must be compatible 
5 with the other ingredients of the formulation and not deleterious to the recipient thereof. 

The terms "administration of or "administering a" con:q>ound should be understood to 
mean providing a compound or a prodrug of a con[q>ound to the individual in xieed of treatment in a form 
that can be introduced into that individuals body in a therapeutically useful form and therapeutically 
useful amount, including, but not limited to: oral dosage forms, such as tablets, capsules, syrups, 

10 suspensions, and the like; injectable dosage forms, such as IV, IM, or IP, and the like; transdermal dosage 
forms, including creams, jellies, powders, or patches; buccal dosage forms; inhalation powders, sprays, 
suspensions, and the like; and rectal suppositories. 

The term ''combination" includes administration of a single dosage formulation which 
contains a a dipeptidyl peptidase IV inhibitor, or a pharmaceutically acceptable salt thereof, in 

15 combination with a growth hormone secretagogue, or a phanzuu:eutically acceptable salt thereof, as well 
as administration of each of the two active agents in its own separate dosage formulation. The present 
invention includes administration of two or more separate dosage formulations at different times, at 
different dosages and in different frequencies. The separate dosage formulations may be given at 
different times of the day depending on the duration of action of the individual components. Where 

20 separate dosage formulations are used, the individual con^Oonents of the composition may be 
administered at essentially the same time, i.e. concurrently, or at separately staggered times, i.e. 
sequentially, prior to or subsequent to the administration of the other component Administration in 
these various ways is suitable as long as the beneficial pharmaceutical effect of the combination is 
realized by the patient at substantially the same time. Such beneficial effect is preferably achieved whtn 

25 the target blood level concentrations of each active dmg are maintained at substantially the same time. 

The terms "therapeutically effective amount" means the amount of the subject compound 
that will elicit the biological or medical response of a tissue, system, animal or human that is being 
sou^t by the researcher, veterinarian, medical doctor or other clinician. As used herein, the term 
"treatment** refers both to the treatment and to the prevendon ot prophylactic therapy of the menticmed 

30 conditions, particularly in a patient who is predisposed to such disease or disorder. The instant 

combination therefor includes all such regimes of simultaneous or alternating tieatment, as well as the 
use of two dosage formulations that require different routes of administration. 

The compositions containing compounds of the present invention may converuendy be 
presented in unit dosage form and may be prepared by any of the methods well known in the art of 

35 pharmacy. The term **unit dosage form*' is taken to mean a single dose wherein all active and inactive 
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ingredients are combined in a suitable system, such that the patient or person adminstering the drug to the 
patient can open a single container or package with the entire dose contained therein, and does not have 
to mix any components together from two or more containers or packages. Typical exanq)les of unit 
dosage forms are tablets or capsules for oral administration, single dose vials for injection, or 
suppositories for rectal administration. This Ust of unit dosage fonns is not intended to be limiting m any 
way, but merdy to represent typical exanq>les in the pharmacy arts of unit dosage forms. 

The con9>ositions containing con5)ounds of the present invention may conveniently be 
presented as a Mt, whaeby two or more components, which may be active or inactive ingredients, 
caniMs, diluents, and the like, are provided with instruclions for preparation of the actual dosage form by 
the patient or person adminstering the drug to the patient Such kits may be provided with all necessary 
mateaials and ingredients contained therem, or they may contain instnicti(»is for using or making 
materials or components that must be obtained independently by the patient or person admmisteiing the 
drug to the patient 

When treating, preventing, controllmg, ameUorating, or reducing the risk of oflier 
diseases for which compounds of the present invention are indicated, generally satisfactory results are 
obtained when the con5)ounds of the present invention are admmisteted at a daily dosage of ftom about 
0. 1 milligram to about 100 milUgram per kilogram of ammal body weight preferably given as a single 
daUy dose or in divided doses two to six times a day, or m sustamed release form. The total daily dosage 
is from about 1.0 milUgrams to about 2000 milligrams, preferably from about 0. 1 milligrams to about 20 
miUigrams per kilogram of body weight hi the case of a 70 kg adult human, the total daily dose will 
generaUy be from about 7 miUigrams to about 1.400 milligrams. A pharmaceutical composition is 
preferably provided in a solid dosage formulation conqwismg about 1 mg, 5 mg, 10 mg, 25 mg. 50 mg, 
100 mg, 200 mg or 250 mg active ingredient This dosage regimen may be adjixsted to provide the 
optimal therapeutic response. The compounds may be administered on a regimen of 1 to 4 times pa- day, 
preferably once or twice per day. It will be understood, however, that the specific dose level and 
frequency of dosage for any particular patient may be varied and wiU depend upon a variety of factors 
includmg die activity of the specific compound employed, the metabolic stability and length of action of 
that compound, the age. body weight, general health, sex. diet mode and time odf administration, rate of 
excretion, drug combination, the severity of the particular condition, and the host undergoing therapy. 

Growth hormone is fundamental for the Imear growth of a young organism and also for 
the maintenance of the integrity at its adult stale. Growth honnone is known to liave the foUowing basic - 
effects on the metabolic processes of the body: Increased rate of protein synthesis in all cells of the body; 
Decreased rate of carbohydrate utilization m ceUs of the body; hicreased mobilization of free fetty acids ' 
and use of &tty acids for energy. 
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A deficiency in growth honnone secretion can result in various medical disorders, such 
as dwarfism. The decrease of growth honnone secretion with age, demonstrated in humans and animals, 
favors a metabolic shift towards catabolism which initiates or participates to the ageing of an organism. 
The loss in muscle mass, the accumulation of adipose tissues, the bone demineralization, the loss of 
5 tissue regeneration capacity after an mjury. which are observed in elderly, correlate with the decrease in 
the secretion of growth h(»mone. growth hormone is thus a physiological anabolic agent necessary for 
the linear growth of children and which controls tiie protein metabolism in adults. 

As is well known to those skilled in the art, the known and potratial uses of growth 
honnQne are varied and multitudinous. Thus, the administration of the combinations of this invention for 

10 purposes of stimulating the release of endogenous growth hormone can have tibe same effects or uses as 
growth hormone itself. These varied uses of flie conq>ounds employed in accordance with the present 
invention may be summarized as follows: stimulating growth hormone release in elderly humans; 
treating growth hormone deficient adults; prevention of catabolic side effects of glucocorticoids; 
treatment of osteoporosis; sthnulation of the immune system, acceleration of wound healing; accelerating 

15 bone fracture repair; treatment of growth retardation; treating acute or chronic renal foilure or 

insufficiency; treatment of physiological short stature, including growth hormone deficient children; 
treating short stature associated with chronic iUness; treating obesity and growth retardation associated 
with obesity; treating growth retardation associated with Prader-Willi syndrome and Turner's syndrome; 
accelerating the recovery and reducing hospitalization of bum patients or following major surgery such 

20 as gastrointestinal surgery; treatment of intrauterine growth retardation, and skeletal dysplasia; treatment 
of hypercortisonism and Cushing's syndronos; treatment of peripheral neuropathies; replacement of 
growth hormone in stressed patients; treatment of osteochondrody-splasias, Noonans syndrome, sleep 
disorders, schizophrenia, depression, Alzheimer's disease, delayed wound healing, and psychosocial 
deprivation; treatment of pulmonary dysfunction and ventilator dependency; prevention or treatment of 

25 congestive heart failure, in^jroving pulmonary function, restoring systolic and diastolic function, 
increasing myocardial contractility, decreasing peripheral total vascular resistance, HtTnmig hiTig or 
preventmg loss of body weight and enhancing recovery following congestive heart failure; increasing 
appetite; attenuation of protein catabolic response after a major operation; treating malabsorption 
syndromes; reducing cachexia and protein loss due to chronic illness such as canc^ or AIDS; 

30 accelerating weight gain and protein accretion in patimts on rPN (total parenteral nutrition); treatment 
of hyperinsulinemia mcludmg nesidioblastosis; adjuvant treatment for ovulation induction and to prevent 
and treat gastric and duodenal ulcers; stimulation of thymic development and preventtion of the age- 
related decline of thymic function; adjunctive tiierapy for patients on chronic hemodialysis; treatment of 
immunosuppressed patients and to enhance antibody response following vaccination; increasmg the total 

35 lymphocyte count of a human, in particular, increasing the T4/T8-ceU ratio in a human with a depressed 
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T4n'8-ceU ratio resulting, for exainple. from infection, such as bacterial or viral infection, especially 
infection with the human immunodeficiency virus; treatment of syndromes manifested by non-restorative 
sleep and musculoskeletal pain, including fibromyalgia syndrome or chronic fatigue syndrome; 
improvement in muscle strength, mobility, maintenance of sMn thickness, metabolic homeostasis, renal 
hemeostasis in the fiaU elderly; stinmlation of osteoblasts, bone remodelling, and cartilage growfli; 
prevention and treatment of congestive heart failure; protection of cardiac structure and/or cardiac 
function; enhancing of recovery of a mammal foUowing congestive heart failure; enhancing and/or 
improvmg s]eep qnaUty as weU as the prevention and treatmrait of sleep disturbances; enhancing or 
improving sleep quality by increasing sleep efficiency and augmenting sleep maintenance; prevention 
and treatment of mood disorders, in particular d^ression; improving mood and subjective weU being in a 
subject suffering from depression; reducing insuUn resistance in humans and animals; stimulation of the 
immnne system in companion anhnals and treatment of disorders of aging in companion animals; growtii 
promotant in Uvestock; and stimulation of wool growtii in sheep. Further, ttie instant conqwunds are 
useful for increasing feed efficiency, promoting growth, increasing milk production and improvmg tiie 
carcass quaUty of Uvestock. In general, tiie instant compounds are useful in a metiiod of treatment of 
diseases or conditions which are benefited by tiie anaboHc effects of enhanced growtii hormone levels 
that conq>rises the administration of an instant compound. 

In particular, the instant combinations may be useful in tiie prevention or treatment of a 
condition selected from tiie group consisting of: osteoporosis; catabolic ilMess; immune deficiency, 
includmg tiiat in individuals witii a depressed T4/T8 ceU ratio; bone fracture, including hip fracture; 
musculoskeletal impairment in tiie elderly; growtii hormone deficiency in adults or in children; short 
stature in children; obesity; sleep disorders; cachexia and protein loss due to chronic iUness such as 
AIDS or cancer, and treating patients recovering firom major surgery, wounds or bums, in a patient in 
need tfiereof In addition, flie instant combinations may be useful in tiie treatment of iUnesses induced or 
facilitated by corticotropin releasing fector or stress- and anxiety-related disorders, including stress- 
induced depression and headache, abdominal bowel syndrome, unmune suppression, HIV infections, 
Alzheimer's disease, gastromtestinal disease, anorexia nervosa, hemonhagic stress, drug and alcohol' 
witiidrawal syn^toms, drug addiction, and fertility problems. 

As a specific embodiment of an oral pharmaceutical conqKisition. a 100 mg potency 
tablet is composed of 50 mg of a dipeptidyl peptidase IV inhibitor, or a pharmaceuticaUy acceptable salt 
tiiereof. and 50 mg of a growtii hormone secretagogue. or a pharmaceutically acceptable salt fliereof. 268 
mgmicrocrystallineceUulose, 20 mgofcroscarmellose sodium, and 4 mg of magnesium stearate. The 
active. microcrystaUine ceUulose, and croscarmellose are blended first The mixture is tiien lubricated by 
magnesium stearate and pressed into tablets. 
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While the invention has been described and illustrated with reference to certain 
particular ezobodiments thereof, those skilled in the ait will appreciate that various adaptations, changes, 
modifications, substitutions, deletions, or additions of procediu-es and protocols may be made without 
departing from the spirit and scope of the invention. It is intended, therefore, that the invention be 
defined by the scope of the claims that follow and that such claims be interpieted as broadly as is 
reasonable. 
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